Processing of naked 45-S ribosomal RNA precursor in vitro by an RNA-associated endoribonuclease.
A processing endoribonuclease was isolated from the cytoplasm of chick embryos. The enzyme was easily obtained using an RNA extraction procedure based on a mild deproteinization with Sarkosyl and cold phenol/chloroform. This technique assured the recovery of several proteins and the endoribonuclease in association with the RNA. It was demonstrated that this endoribonuclease was capable of promoting, in vitro, a precise processing of naked 45-S ribosomal RNA precursor to molecules resembling the intermediates as well as the 28-S and 18-S cytoplasmic RNAs found in vivo. The presence of magnesium ions was required for the correct processing function of the enzyme. In addition, under the same conditions, the mature ribosomal RNA substrates were degraded at a slower rate by this RNA-associated RNase. It was possible to fractionate the enzymatic preparation into two different populations by means of a sucrose gradient: one associated and the other partially free of an RNA component. The effect of the intrinsic RNA associated with the endoribonuclease on the enzymatic activity was tested by analyzing both the enzymatic populations and the total enzymatic preparation treated with pronase or with immobilized pancreatic RNase. In all cases in which the RNA component was present, the enzyme showed processing activity. On the other hand, when the RNA component was absent or at least partially degraded the enzyme proved to be more active in processing precursor molecules and in promoting extensive degradation of mature RNA species. Although the presence of RNA in association with the enzyme was demonstrated, its role in the regulation of the enzymatic activity is yet not clear.